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EXAMINER'S STATEMENT OF REASONS FOR ALLOWANCE 
Comment on Submissions 

1 . This communication is responsive to submissions 8 August 2005. 
Allowable Subject Matter 

2. Claims 1-14 and 35-54 are allowed. 

3. The following is an examiner's statement of reasons for allowance: 
Regarding independent claim 1 , the prior art does not disclose or fairly 

suggest a defect detection system to induce acoustic chaos in a structure, 
comprising: a sound source, coupled to the structure, for applying a sound input 
signal to the structure in a manner so that the sound signal induces acoustic 
chaos in the structure to cause the structure to vibrate in a chaotic manner and 
heat the defect in order to identify the heated defects with a thermal imaging 
camera. 

The examiner notes that while it is known in the art of a 
vibrothermography system comprising an ultrasonic transducer to apply acoustic 
energy to a sample wherein the acoustic energy is absorbed by the sample 
which causes internal frictional heating between the faces of a disband and 
detect the internal heating by an infrared camera to identify the disband (see for 
example Shepard et al - US 2002/0172410 A1 - Fig. 19 and [0061], [0119]- 
[0127]), upon reconsideration it is agreed that the prior art does not suggest 
inducing acoustic chaos by applying sound signal to the sample to significantly 
increase the vibration of the edges of cracks against each other so that 
imperfections are more visible in the thermal images. 
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Regarding independent claim 13, the prior art does not disclose or fairly 
suggest a system for creating acoustic chaos in a structure, the system 
comprising a sound source coupled to the structure under a predetermined force, 
the sound source applying a pulsed sound signal to the structure wherein the 
amount of force, the duration of the pulsed sound signal and the frequency of the 
sound signal act to induce acoustic chaos in the structure to cause the structure 
to vibrate in a chaotic manner so that imperfections are more visible in thermal 
images. 

The examiner notes that while it is known in the art of a 
vibrothermography system to generate acoustic energy sound source in the 
frequency range of 10 kHz to 30 kHz that is either continuously or in a time 
varying mode and applying that energy to a sample where the energy is 
absorbed by the sample which causes internal frictional heating between the 
faces of the crack or disbond (see for example Shepard et al - US 2002/0172410 
A1 - Fig. 19 and [01 19]), upon reconsideration it is agreed that the prior art does 
not suggest the amount of force, the duration of the pulsed sound signal and the 
frequency of the sound signal act to induce acoustic chaos in the structure 

Regarding independent claim 14, the prior art does not disclose or fairly 
suggest a defect detection system for detecting a defect in a structure, 
comprising an electronic chaos signal generator that generates a chaos signal, a 
broadband transducer receiving the chaos signal, and a coupler coupling the 
transducer of the structure to convert the chaos signal to a sound signal that 
induces acoustic chaos of the structure. 
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The examiner notes that while it is known in the art of a thermal imaging 
system wherein the ultrasonic energy from the transducer is coupled to the 
specimen through a coupler and the coupler allows the sound signal to enter the 
component with less attenuation (see for example Thomas et al - US 6,399,948 
B1 - col. 4, lines 51-67 and col. 5, lines 1-5), upon reconsideration it is agreed 
that the prior art does not suggest the amount of force, the duration of the pulsed 
sound signal and the frequency of the sound signal act to induce acoustic chaos 
in the structure. 

Regarding independent claim 43, the prior art does not disclose or fairly 
suggest a defect detection system for detecting a defect in a structure, 
comprising an ultrasonic pulse sound signal coupled to the structure where the 
pulse signal has a pulse width and frequency, and wherein the predetermined 
force, frequency of the ultrasonic signal and the pulse width of the ultrasonic 
signal are selected so that the ultrasonic signal induces acoustic chaos in the 
structure. 

The examiner notes that while it is known in the art for infrared or thermal 
imaging of ultrasonically or sonically excited subsurface defects in a material 
where a sound source couples sound waves into the material with minimum 
attenuation, where the sound waves are generated by pulses of energy having a 
constant frequency amplitude for a predetermined period of time and in one 
embodiment, the sound source is an electromagnetic acoustic transducer 
(EMAT) that provides broadband, pulsed ultrasonic energy. The EMAT is 
capable of changing the frequency of the signal during a pulse to increase the 
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probability that the signal reaches all areas of the material (see for example 
Thomas et al - US 6,399,948 B1 - col. 3, lines 18-30), upon reconsideration it is 
agreed that the prior art does not suggest the amount of force, the duration of the 
pulsed sound signal and the frequency of the sound signal act to induce acoustic 
chaos in the structure. 

Regarding independent claim 50, the prior art does not disclose or fairly 
suggest a method for detecting defects in a structure comprising the step of 
coupling a sound source to the structure in a manner that the sound single 
induces acoustic chaos in the structure. 

The examiner notes that while it is known in the art of a thermal imaging 
system to comprise an electromagnetic acoustic transducer (EMAT) wherein the 
(EMAT) is coupled to the component and introduces pulsed sound signals to 
heat up the imperfections of the component (see for example Thomas et al - US 
6,399,948 B1 - Abstract), upon reconsideration it is agreed that the prior art does 
not suggest the sound source coupled to the structure in a manner so that the 
sound signal induces acoustic chaos in the structure that cause the structure to 
vibrate in a chaotic manner and heat defects so that imperfections are more 
visible in thermal images. 

The remaining claims 2-12, 35-42, 44-49 and 51-54 are allowable based 
on their dependency. 
Conclusion 

4. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Faye Polyzos whose telephone number is 
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571-272-2447. The examiner can normally be reached on Monday thru Friday 
from 7:30 AM to 4:00 PM. 

5. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Dave Porta can be reached on 571-272-2444. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

6. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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